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SPECIFICATION 

FACILITY DEVICE COST ESTIMATION PROGRAM AND COST ESTIMATION 

DEVICE 

TECHNICAL FIELD 

5 The present invention relates to an equipment cost estimate calculation program and 

an equipment cost estimate calculation apparatus that are used for estimating the best choice 
in terms of future costs, selected from leaving equipment unchanged without maintenance or 
repair, maintaining or repairing equipment, and discarding equipment and installing new 
equipment, when equipment has become obsolete or broken down, or has undergone a 

10 periodic inspection. 

BACKGROUND ART 

Conventionally, programs for creating graphs that can easily determine the difference 
between the running costs of standard equipment and the running costs of new energy- 
efficient equipment are installed and executed in a computer, as shown in FIG 1 . Such 

15 graphs are mainly created for new clients and clients considering a purchase of energy- 
efficient equipment as a replacement for standard equipment. 
DISCLOSURE OF THE INVENTION 

In recent years, however, equipment manufacturers, equipment retailers, and other 
companies are expanding not only new-equipment sales businesses that develop and sell new 

20 equipment, and repair service businesses that provide a repair service when equipment breaks 
down, but also inspection and maintenance service businesses that provide continuous 
inspection and repair services for customers who have purchased equipment. Equipment 
manufacturers, equipment retailers, and other companies are continuing to improve their 
brand strength by improving the level of satisfaction of all customers of these businesses, but 

25 the objective cannot be achieved using solely graphs such as those described above. 

It is an object of the present invention to provide an equipment cost estimate 
calculation program and an equipment cost estimate calculation apparatus that can improve 
the level of satisfaction of all customers of the new-equipment sales businesses, repair service 
businesses, and inspection and maintenance service businesses, and that can consequently 

30 create graphs, tables, and other aids capable of enhancing the brand strength of a company. 

An equipment cost estimate calculation program according to a first aspect of the 
present invention has an input prompt step, a first estimated running cost calculation step, a 
second estimated running cost calculation step, a third estimated running cost calculation 
step, a no-maintenance action total cost estimate calculation step, a maintenance or other 



action total cost estimate calculation step, a new-equipment installation total cost estimate 
calculation step, and an output step. In the input prompt step, a prompt is issued for the 
computer to receive equipment data that includes first estimated performance data, second 
estimated performance data, third performance data, maintenance or other action cost data, 
5 and new-equipment installation cost data. As used herein, the term "first estimated 

performance data" refers to performance data of current equipment estimated when a no- 
maintenance action is carried out. The term "no-maintenance action" refers to an action in 
which the current equipment is not maintained or repaired and is left as-is after the current 
equipment has become obsolete or broken down, or undergone a periodic inspection. The 

1 0 terrii "become obsolete" refers to the case in which the performance of the current equipment 
has deteriorated due to age and reached a predetermined state. The degree of obsoleteness 
may be set at different levels. The term "second estimated performance data" refers to 
performance data of the current equipment estimated when maintenance or other action is 
carried out. The term "maintenance or other action" refers to an action in which the current 

15 equipment is maintained or repaired after the current equipment has become obsolete or 

broken down, or undergone a periodic inspection. The term "third performance data" refers 
to performance data of new equipment. The term "maintenance or other action cost data" 
refers to data of the required cost for the maintenance or other action. The term "new- 
equipment installation cost data" refers to data of the required cost for installing the new 

20 equipment. The term "performance data" refers to energy consumption data or the like. The 
term "input prompt" specifically refers to an input page display or the like. The input carried 
out in this case may be manual input or automatic input firom the equipment. In the first 
estimated running cost calculation step, the first estimated performance data is used to 
calculate in the computer a first running cost estimate. As used herein, the term "first running 

25 cost estimate" refers to the estimated value of the running cost of the current equipment when 
the no-maintenance action is carried out. The term "running cost" refers to required expenses 
as a result of operating equipment, and is, for example, the cost of expendable parts and 
expenses for the amoxint of energy that the equipment consumes. The running cost is 
determined using statistical data analysis, case-based corollaries, topological case-based 

30 modeling (TCBM: a modeling technique in which a fi-amework of case-based corollaries is 
applied, and which can be applied to conmion cases in which the continuity of an 
input/output relationship is valid based on a topological concept), and the like. In the second 
estimated running cost calculation step, the second estimated performance data is used to 
calculate in the computer a second running cost estimate. As used herein, the term "second 
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running cost estimate" refers to the estimated value of the running cost of the current 
equipment when the maintenance or other action is carried out. In the third estimated running 
cost calculation step, the third performance data is used to calculate in the computer a third 
running cost estimate. As used herein, the term "third running cost estimate" refers to the 
5 estimated value of the running cost of the new equipment. In the no-maintenance action total 
cost estimate calculation step, at least a first running cost estimate is used to calculate in the 
computer the no-maintenance action total cost estimate. As used herein, the term "no- 
maintenance action total cost estimate" refers to the estimated value of the total cost for the 
prescribed period of time required when the no-maintenance action is carried out. In the 

10 maintenance or other action total cost estimate calculation step, at least the second running 
cost estimate and the maintenance or other action cost data are used to calculate in the 
computer the maintenance or other action total cost estimate. As used herein, the term 
"maintenance or other action total cost estimate" refers to the estimated value of the total cost 
for the prescribed period of time required when the maintenance or other action is carried out. 

15 In the new-equipment installation total cost estimate calculation step, at least the third 

running cost estimate and the new-equipment installation cost data are used to calculate in the 
computer the new-equipment installation total cost estimate. As used herein, the term "new- 
equipment installation total cost estimate" refers to the estimated value of the total cost for 
the prescribed period of time required when the current equipment is discarded after the 

20 current equipment has become obsolete or broken down, or after a periodic inspection has 
been performed, and the new equipment is installed. In the output step, the no-maintenance 
action total cost estimate, the maintenance or other action total cost estimate, and the new- 
equipment installation total cost estimate are output from the computer. As used herein, the 
term "output" refers to printer output, display output, file output, output to another device via 

25 a network, or other output. In the case of file output, the file may be automatically attached 
to electronic mail and sent to another device. 

When the program is executed, first, a prompt is issued in the input prompt step to 
present the computer with equipment data that includes first estimated performance data, 
second estimated performance data, third performance data, maintenance or other action cost 

30 data, and new-equipment installation cost data. Next, in the first estimated running cost 

calculation step, the computer uses the first estimated performance data to calculate the first 
running cost estimate. Next, in the second estimated running cost calculation step, the 
computer uses the second estimated performance data to calculate the second running cost 
estimate. Subsequently, in the third estimated running cost calculation step, the computer 
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uses the third performance data to calculate the third running cost estimate. Next, in the no- 
maintenance action total cost estimate calculation step, the computer uses at least the first 
running cost estimate to calculate the no-maintenance action total cost estimate. Next, in the 
maintenance or other action total cost estimate calculation step, the computer uses at least the 
5 second running cost estimate and the maintenance or other action cost data to calculate the 
maintenance or other action total cost estimate. Next, in the new-equipment installation total 
cost estimate calculation step, the computer uses at least the third running cost estimate and 
the new-equipment installation cost data to calculate the new-equipment installation total cost 
estimate. In the output step, the computer outputs the no-maintenance action total cost 

10 estimate, the maintenance or other action total cost estimate, and the new-equipment 

installation total cost estimate. Consequently, if, for example, such output results can be 
printed in a pamphlet or otherwise published together with conventional graphs, tables, and 
the like, and the pamphlet provided to customers, the customers can obtain, from the aspect 
of total cost required in a fixed amount of time, the most effective action method for current 

1 5 equipment at any time, the best timing for installing new equipment, and other information. 
Therefore, better satisfaction can be provided to all customers of a new-equipment sales 
business, repair service businesses, and inspection and maintenance service businesses, and 
the brand strength of a company can therefore be enhanced. 

An equipment cost estimate calculation program according to a second aspect of the 

20 present invention is the equipment cost estimate calculation program as recited in Claim 1, 
wherein a first repair pattem or a first maintenance pattern, and a second repair pattern or a 
second maintenance pattem are included in the repair or the maintenance. 

Here, it is possible to set a plurality of repair patterns or maintenance pattems. 
Examples thereof include substantially complete repair and emergency repairs to extend 

25 equipment life by only half a year. Consequently, the customer is provided with a wider 
range of choices, and customer satisfaction can be expected to improve. 

An equipment cost estimate calculation program according to a third aspect of the 
present invention is the equipment cost estimate calculation program as recited in Claim 1 or 
Claim 2, wherein the no-maintenance action total cost estimate, the maintenance or other 

30 action total cost estimate, and the new-equipment installation total cost estimate are output to 
the same sheet or same page in the computer in the output step. 

Here, when the program is executed, the computer outputs to the same sheet or the 
same page in the output step the no-maintenance action total cost estimate, the maintenance 
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or other action total cost estimate, and the new-equipment installation total cost estimate. 
Consequently, the customer can easily compare and consider these total cost estimates. 

An equipment cost estimate calculation program according to a fourth aspect of the 
present invention is the equipment cost estimate calculation program as recited in any of 
5 Claim 1 to Claim 3, wherein the equipment data further includes discard cost data of the 
current equipment. Also, the new-equipment installation total cost estimate is calculated in 
the computer in the new-equipment installation total cost estimate calculation step by using 
the third running cost estimate, the new-equipment installation cost data, and the discard cost 
data of the current equipment. 

10 Here, when the program is executed, the computer uses the third running cost 

estimate, the new-equipment installation cost data, and the discard cost data of the current 
equipment to calculate in the new-equipment installation total cost estimate calculation step 
the new-equipment installation total cost estimate. Consequently, the customer can obtain a 
total cost estimate with consideration given to the disposal cost of current equipment. 

15 Therefore, the customer can study with greater precision the total cost estimate. In the case 
that the equipment is a home appliance product, the disposal cost stipulated in the home 
appliance recycling law is preferably given consideration. In the case that the equipment is 
large equipment for business use or the like, the cost required for disassembly by specialists, 
the cost required parts storage, ground preparation, and the like, and other costs can be given 

20 consideration. 

An equipment cost estimate calculation program according to a fifth aspect of the 
present invention is the equipment cost estimate calculation program as recited in any of 
Claim 1 to Claim 5, further having a residual life expectancy calculation step. In the residual 
life expectancy calculation step, the value of the residual life expectancy of the current 
25 equipment or the new equipment is calculated in the computer by using the first estimated 

performance data, the second estimated performance data, or the third performance data. The 
value of the residual life expectancy is fiirther output fi-om the computer in the output step. 

Here, when the program is executed, the computer uses the first estimated 
performance data, the second estimated performance data, or the third performance data to 
30 calculate in the residual life expectancy calculation step the value of the residual Ufe 

expectancy of the current equipment or the new equipment. In the output step, the computer 
fiirther outputs the value of the residual life expectancy. Consequently, the customer can be 
informed at any time of the estimated end of the term of the current equipment. Therefore, 
the customer can be encouraged to maintain/repair current equipment or to install new 
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equipment with suitable timing. When the residual life expectancy is very low, it is possible 
to consider recommending taking no action or taking another action. 

An equipment cost estimate calculation program according to a sixth aspect of the 
present invention is the equipment cost estimate calculation program as recited in any of 
5 Claim 1 to Claim 5, further having a carbon dioxide emission forecast calculation step. In the 
carbon dioxide emission forecast calculation step, the carbon dioxide emission forecast of the 
current equipment or the new equipment is calculated in the computer by using the first 
estimated performance data, the second estimated performance data, or the third performance 
data. The carbon dioxide emission forecast is further output firom the computer in the output 
10 step. 

Here, when the program is executed, the computer uses the first estimated 
performance data, the second estimated performance data, or the third performance data to 
calculate in the carbon dioxide emission forecast calculation step a carbon dioxide emission 
forecast of the current equipment or the new equipment. The computer further outputs the 

15 carbon dioxide emission forecast in the output step. 

hi Japan, a "domestic emissions trading" system is set to be comprehensively 
implemented in the near future on the basis of the Kyoto Protocol Treaty. In the first step 
(2002 to 2004), which was the run-up period for implementing the system, business 
participation was voluntary, but when an actual emission amount is recorded in which a 

20 business has exceeded a self-determined emission limit, there is a possibility that the name of 
the business will be made pubhc and the image of the business damaged in the worst case. 
For this reason, such businesses can be encouraged to maintain or repair current equipment or 
to install new equipment. On the other hand, in the "domestic emissions trading" system, if 
the actual amount of emissions is within an allotted emissions limit, the surplus emission 

25 allowance can be saved and it is possible to consider certain cases in which the surpluses are 
traded between businesses and become a source of revenue for a business. Consequently, 
businesses and the like anticipating such profit can be encouraged to maintain or repair 
current equipment or to install new equipment. 

An equipment cost estimate calculation program according to a seventh aspect of the 

30 present invention is the equipment cost estimate calculation program as recited in any of 
Claim 1 to Claim 6, wherein a regulatory line is fiirther output firom the computer in the 
output step. The term "regulatory line" refers to a line stipulated, for example, by laws 
related to energy consumption, laws related to the efficient use of energy (so-called energy 
conservation laws), and the like. 
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Here, when the program is executed, the computer further outputs a regulatory line in 
the output step. For this reason, the customer can be encouraged to avoid violating the law, 
and to maintain/repair current equipment or install new equipment. 

An equipment cost estimate calculation program according to an eighth aspect of the 
5 present invention is the equipment cost estimate calculation program as recited in any of 
Claim 1 to Claim 7, wherein the result of the output is displayed as a graph. 

Here, information can be provided to customers in a more easily xmderstood format. 
An equipment cost estimate calculation apparatus according to a ninth aspect of the 
present invention has input means, a first estimated running cost calculation means, a second 

1 0 estimated ruiming cost calculation means, a third estimated running cost calculation means, a 
no-maintenance action total cost estimate calculation means, a maintenance or other action 
total cost estimate calculation means, a new-equipment installation total cost estimate 
calculation means, and an output means. The input means are used to input equipment data 
that includes the first estimated performance data, the second estimated performance data, the 

15 third performance data, the maintenance or other action cost data, and the new-equipment 
installation cost data. As used herein, the term "first estimated performance data" refers to 
performance data of current equipment estimated when a no-maintenance action is carried 
out. The term "no-maintenance action" refers to an action in which the current equipment is 
not maintained or repaired but is left as-is after the current equipment has become obsolete or 

20 broken down, or has undergone a periodic inspection. The term "second estimated 

performance data" refers to performance data of the current equipment estimated when 
maintenance or other action is carried out. The term "maintenance or other action" refers to 
an action in which the current equipment is maintained or repaired after the current 
equipment has become obsolete or broken down, or has undergone a periodic inspection. The 

25 term "third performance data" refers to performance data of new equipment. The term 

"maintenance or other action cost data" refers to data of the required cost for the maintenance 
or other action. The term "new-equipment installation cost data" refers to data of the required 
cost for installing the new equipment. The first estimated running cost calculation means 
calculates a first running cost estimate using the first estimated performance data. As used 

30 herein, the term "first running cost estimate" refers to the estimated value of the running cost 
of the current equipment when the no-maintenance action is carried out. The second 
estimated running cost calculation means uses the second estimated performance data to 
calculate a second running cost estimate. As used herein, the term "second running cost 
estimate" refers to the estimated value of the running cost of the current equipment when the 
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maintenance or other action is carried out. The third estimated running cost calculation 
means uses the third performance data to calculate a third running cost estimate. As used 
herein, the term "third running cost estimate" refers to the estimated value of the running cost 
of the new equipment. The no-maintenance action total cost estimate calculation means uses 
5 at least a first running cost estimate to calculate a no-maintenance action total cost estimate. 
As used herein, the term "no-maintenance action total cost estimate" refers to the estimated 
value of the total cost for the prescribed period of time required when the no-maintenance 
action is carried out. The maintenance or other action total cost estimate calculation means 
uses at least the second running cost estimate and the maintenance or other action cost data to 

10 calculate a maintenance or other action total cost estimate. As used herein, the term 

"maintenance or other action total cost estimate" refers to the estimated value of the total cost 
for the prescribed period of time required when the maintenance or other action is carried out. 
The new-equipment installation total cost estimate calculation means uses at least the third 
running cost estimate and the new-equipment installation cost data to calculate a new- 

15 equipment installation total cost estimate. As used herein, the term "new-equipment 

installation total cost estimate" refers to the estimated value of the total cost for the prescribed 
period of time required when the current equipment is discarded after the current equipment 
has become obsolete or broken down, or after a periodic inspection has been performed, and 
the new equipment is installed. The output means outputs the no-maintenance action total 

20 cost estimate, the maintenance or ottier action total cost estimate, and the new-equipment 
installation total cost estimate. 

Here, the input means is first used to input equipment data that includes the first 
estimated performance data, second estimated performance data, third performance data, 
maintenance or other action cost data, and new-equipment installation cost data. Next, the 

25 first estimated ruiming cost calculation means uses the first estimated performance data to 
calculate a first running cost estimate. Next, the second estimated running cost calculation 
means uses the second estimated performance data to calculate a second running cost 
estimate. Subsequently, the third estimated running cost calculation means uses the third 
performance data to calculate a third ruiming cost estimate. Next, the no-maintenance action 

30 total cost estimate calculation means uses at least the first running cost estimate to calculate a 
no-maintenance action total cost estimate. Next, the maintenance or other action total cost 
estimate calculation means calculates the maintenance or other action total cost estimate by at 
least using the second running cost estimate and the maintenance or other action cost data. 
Next, the new-equipment installation total cost estimate calculation means uses at least the 
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third running cost estimate and the new-equipment installation cost data to calculate a new- 
equipment installation total cost estimate. The output means then outputs the no-maintenance 
action total cost estimate, the maintenance or other action total cost estimate, and the new- 
equipment installation total cost estimate. For this reason, if such output results can for 
5 example, be printed in a pamphlet or otherwise published together with conventional graphs, 
tables, and the like, and the pamphlet provided to customers, the customers can obtain, from 
the aspect of total cost required in a fixed amoxmt of time, the most effective action method 
for current equipment at any time, the best timing for installing new equipment, and other 
information. Therefore, better satisfaction can be provided to all customers of a new- 

10 equipment sales business, repair service businesses, and inspection and maintenance service 
businesses, and the brand strength of a company can therefore be enhanced. 

An equipment cost estimate calculation program according to a tenth aspect of the 
present invention has a first estimated running cost calculation step, a second estimated 
running cost calculation step, a third estimated running cost calculation step, a no- 

1 5 maintenance action total cost estimate calculation step, a maintenance or other action total 
cost estimate calculation step, a new-equipment installation total cost estimate calculation 
step, and an output step. In the first estimated running cost calculation step, first estimated 
performance data is used to calculate in the computer a first running cost estimate, which is 
the estimated value of the running cost of current equipment when a no-maintenance action is 

20 carried out. As used herein, the term "first estimated performance data" refers to estimated 
performance data of current equipment when the no-maintenance action is carried out. The 
term "no-maintenance action" refers to an action in which the current equipment is not 
maintained or repaired but is left as-is after the current equipment has become obsolete or 
broken down, or has undergone a periodic inspection. In the second estimated running cost 

25 calculation step, second estimated performance data is used to calculate in the computer a 
second running cost estimate, which is the estimated value of the running cost of current 
equipment when maintenance or other action is carried out. As used herein, the term "second 
estimated performance data" refers to performance data of the current equipment estimated 
when maintenance or other action is carried out. The term "maintenance or other action" 

30 refers to an action in which the current equipment is maintained or repaired after the current 
equipment has become obsolete or broken down, or has undergone a periodic inspection. In 
the third estimated running cost calculation step, third performance data is used to calculate 
in the computer a third running cost estimate, which is the estimated value of the running cost 
of new equipment. As used herein, the term "third performance data" refers to performance 
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data of new equipment. In the no-maintenance action total cost estimate calculation step, a 
first running cost estimate is at least used to calculate in the computer the no-maintenance 
action total cost estimate, which is the estimated value of the total cost for the prescribed 
period of time required when the no-maintenance action is carried out. In the maintenance or 
5 other action total cost estimate calculation step, the second running cost estimate and the 
maintenance or other action cost data are at least used to calculate in the computer the 
maintenance or other action total cost estimate, which is the estimated value of the total cost 
for the prescribed period of time required when the maintenance or other action is carried out. 
As used herein, the term "maintenance or other action cost data" refers to cost data required 

10 for the maintenance or other action. In the new-equipment installation total cost estimate 

calculation step, the third running cost estimate and the new-equipment installation cost data 
are at least used to calculate in the computer the new-equipment installation total cost 
estimate, which is the estimated value of the total cost for the prescribed period of time 
required when the current equipment is discarded after the current equipment has become 

15 obsolete or broken down, or after a periodic inspection has been performed, and the new 

equipment is installed. As used herein, the term "new-equipment installation cost data" refers 
to cost data required for installation of new equipment. In the output step, the no- 
maintenance action total cost estimate, the maintenance or other action total cost estimate, 
and the new-equipment installation total cost estimate are output from the computer. The 

20 values and data used in the estimated cost calculation program may be inputted or stored in 
advance in a storage unit. 

When the program is executed, first, in the first estimated running cost calculation 
step, the computer uses the first estimated performance data to calculate a first running cost 
estimate. Next, in the second estimated running cost calculation step, the computer uses the 

25 second estimated performance data to calculate a second running cost estimate. Next, in the 
third estimated running cost calculation step, the computer uses the third performance data to 
calculate a third running cost estimate. Subsequently, in the no-maintenance action total cost 
estimate calculation step, the computer uses at least a first running cost estimate to calculate a 
no-maintenance action total cost estimate. Next, in the maintenance or other action total cost 

30 estimate calculation step, the computer uses at least the second running cost estimate and the 
maintenance or other action cost data to calculate a maintenance or other action total cost 
estimate. Next, in the new-equipment installation total cost estimate calculation step, the 
computer uses at least the third running cost estimate and the new-equipment installation cost 
data to calculate a new-equipment installation total cost estimate. In the output step, the 
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computer outputs the no-maintenance action total cost estimate, the maintenance or other 
action total cost estimate, and the new-equipment installation total cost estimate. 
Consequently, if, for example, such output results can be printed in a pamphlet or otherwise 
published together with conventional graphs, tables, and the like, and the pamphlet provided 
5 to customers, the customers can obtain the most effective action method for current 

equipment at any time, the best timing for installing new equipment, and other information, 
from the aspect of total cost required in a fixed amount of time. Therefore, the level of 
satisfaction of all customers of a new-equipment sales business, repair service businesses, and 
inspection and maintenance service businesses can be improved, and the brand strength of a 

1 0 company can therefore be enhanced. 

An equipment cost estimate calculation apparatus according to an eleventh aspect of 
the present invention has a storage unit, a first estimated running cost calculation means, a 
second estimated running cost calculation means, a third estimated running cost calculation 
means, a no-maintenance action total cost estimate calculation means, a maintenance or other 

15 action total cost estimate calculation means, a new-equipment installation total cost estimate 
calculation means, and an output means. The storage unit is used to store equipment data, 
including first estimated performance data, second estimated performance data, third 
performance data, maintenance or other action cost data, and new-equipment installation cost 
data. As used herein, the term "first estimated performance data" refers to estimated 

20 performance data of current equipment when the no-maintenance action is carried out. The 
term "no-maintenance action" refers to an action in which the current equipment is not 
maintained or repaired but is left as-is after the current equipment has become obsolete or 
broken down, or has undergone a periodic inspection. As used herein, the term "second 
estimated performance data" refers to performance data of the current equipment estimated 

25 when maintenance or other action is carried out. The term "maintenance or other action" 

refers to an action in which the current equipment is maintained or repaired after the current 
equipment has become obsolete or broken down, or has undergone a periodic inspection. The 
term "third performance data" refers to performance data of new equipment. The term 
"maintenance or other action cost data" refers to cost data required for the maintenance or 

30 other action. The term "new-equipment installation cost data" refers to cost data required for 
installation of new equipment. The first estimated running cost calculation means uses the 
first estimated performance data to calculate the first running cost estimate. As used herein, 
the term "first running cost estimate" refers to the estimated value of the running cost of the 
current equipment when the no-maintenance action is carried out. The second estimated 
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running cost calculation means uses the second estimated performance data to calculate a 
second running cost estimate. As used herein, the term "second running cost estimate" refers 
to the estimated value of the running cost of the current equipment when the maintenance or 
other action is carried out. The third estimated running cost calculation means uses the third 
5 performance data to calculate a third running cost estimate. As used herein, the term "third 
running cost estimate" refers to the estimated value of the running cost of the new equipment. 
The no-maintenance action total cost estimate calculation means uses at least the first running 
cost estimate to calculate a no-maintenance action total cost estimate. As used herein, the 
term "no-maintenance action total cost estimate" refers to the estimated value of the total cost 

1 0 for the prescribed period of time required when the no-maintenance action is carried out. The 
maintenance or other action total cost estimate calculation means uses at least the second 
running cost estimate and the maintenance or other action cost data to calculate the 
maintenance or other action total cost estimate. As used herein, the term "maintenance or 
other action total cost estimate" refers to the estimated value of the total cost for the 

15 prescribed period of time required when the maintenance or other action is carried out. The 
new-equipment installation total cost estimate calculation means uses at least the third 
running cost estimate and the new-equipment installation cost data to calculate the new- 
equipment installation total cost estimate. As used herein, the term "new-equipment 
installation total cost estimate" refers to the estimated value of the total cost for the prescribed 

20 period of time required when the current equipment is discarded after the current equipment 
has become obsolete or broken down, or after a periodic inspection has been performed, and 
the new equipment is installed. The output means outputs the no-maintenance action total 
cost estimate, the maintenance or other action total cost estimate, and the new-equipment 
installation total cost estimate from the computer. 

25 First, here, the first estimated running cost calculation means uses the first estimated 

performance data held in the storage unit to calculate a first running cost estimate. Next, the 
second estimated running cost calculation means uses the second estimated performance data 
held in the storage unit to calculate the second running cost estimate. Subsequently, the third 
estimated running cost calculation means uses the third performance data held in the storage 

30 unit to calculate the third running cost estimate. Next, the no-maintenance action total cost 
estimate calculation means uses at least the first running cost estimate to calculate the no- 
maintenance action total cost estimate. Next, the maintenance or other action total cost 
estimate calculation means uses at least the second running cost estimate and the maintenance 
or other action cost data held in the storage imit to calculate the maintenance or other action 



total cost estimate. Next, the new-equipment installation total cost estimate calculation 
means uses at least the third running cost estimate and the new-equipment installation cost 
data held in the storage unit to calculate the new-equipment installation total cost estimate. 
The output means then outputs the no-maintenance action total cost estimate, the 
maintenance or other action total cost estimate, and the new-equipment installation total cost 
estimate. Consequently, if, for example, such output results can be printed in a pamphlet or 
otherwise published together with conventional graphs, tables, and the like, and the pamphlet 
provided to customers, the customers can obtain the most effective action method for cxirrent 
equipment at any time, the best timing for installing new equipment, and other information, 
from the aspect of total cost required in a fixed amount of time. Therefore, better satisfaction 
can be provided to all customers of a new-equipment sales business, repair service 
businesses, and inspection and maintenance service businesses, and the brand strength of a 
company can therefore be enhanced. 
BRIEF EXPLANATION OF DRAWINGS 

FIG 1 is a cost graph for posting in a report output by a conventional program. 

FIG 2 is an example of a table for posting in a report output by an estimated cost 
calculation apparatus according to the present invention. 

FIG 3 is an example of a graph for posting in a report output by the estimated cost 
calculation apparatus according to the present invention. 

FIG 4 is an example of a graph for posting in a report output by the estimated cost 
calculation apparatus according to the present invention. 

FIG 5 is block diagram of the estimated cost calculation apparatus according to the 
present invention. 

FIG 6 is a flowchart showing the processing flow carried out by the estimated cost 
calculation apparatus according to the present invention. 

FIG 7 is a carbon dioxide gas emission forecast graph for posting in a report output 
by a conventional program. 

DESCRIPTION OF REFERENCE SYMBOLS 

40 Cost estimate calculation apparatus for an air conditioner 

41 Main body 

42 Central processing device 

43 Main memory 

44 Hard disk 

45 Database 
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BEST MODE FOR CARRYING OUT THE INVENTION 

A cost estimate calculation apparatus for an air conditioner is described in the 
preferred embodiments of the present invention. 
Air Conditioner Cost Estimation Service 

15 In an air conditioner cost estimation service, a report that can be easily understood is 

issued at periodic inspection times for customers with whom a periodic inspection contract 
has been concluded, at times of breakdowns or inspections required by law for customers 
who have not requested a periodic inspection, and at other times when suitably required for 
customers who have requested remote monitoring services (when an abnormality notification 

20 has been received, when predicted breakdown information has been received, when the 

abnormality indications are found in operational data trends for the air conditioner, or at other 
times), in order to determine whether it is best from the aspect of future costs to take no 
action and perform no maintenance or to perform repairs on the current air conditioner 
(hereinbelow referred to as "no-maintenance action"), whether it is best from the aspect of 

25 future costs to maintain or repair the current air conditioner (hereinbelow referred to as 

"maintenance or other action"), or whether it is best from the aspect of future costs to discard 
the current air conditioner and purchase a new, energy-efficient air conditioner (hereinafter 
referred to as "new purchase action"). In the case of the maintenance or other action, the 
system is configured to make it apparent whether temporary maintenance or repair 

30 (hereinbelow referred to as "emergency maintenance or other action") is best from the aspect 
of future costs, or whether complete maintenance or repair (hereinafter referred to as 
"complete maintenance or other action") is best from the aspect of future costs. Here, an 
example of a difference between the emergency maintenance or other action and the complete 
maintenance or other action is provided. For example, when refiigerant gas is leaking, the 
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equipment is merely recharged with refrigerant by the emergency maintenance or other 
action, or the complete maintenance or other action can be implemented to identify the 
location of the refrigerant gas leak and to plug the leak, or to add the refrigerant after the pipe 
is exchanged. The latter incurs a higher cost than the former since a relatively significant 
5 amount of time is required for the service in which the location of the refrigerant gas leak is 
identified. 

FIGS. 2, 3, and 4 show an example of a table and graph printed in the report described 
above. There are also cases in which the report shows the residual life expectancy of the 
current air conditioner, time series information of the predicted vsdue of carbon dioxide 

10 emission of the current air conditioner and the recommended product (air conditioner), a 
regulatory line of the energy conservation law, and other information. 

The table shown in FIG 2 shows the costs that will be incurred for the cases of the no- 
maintenance action, the emergency maintenance or other action, the complete maintenance or 
other action, and the new-equipment purchase action, respectively. The maintenance cost is 

1 5 the cost required for maintenance and repair. The maintenance cost is naturally zero for no- 
maintenance action because maintenance and repair are not carried out at all in the case of the 
no-maintenance action. In the case of the emergency maintenance or other action, 
maintenance costs can be held in check because only simple maintenance is performed. In 
the case of complete maintenance or other action, the air conditioner is maintained or 

20 repaired to a substantially normal state, so the repairs are reflected in the costs. The 
maintenance cost is also zero in the case that new equipment is purchased because 
maintenance in not required. The ruiming cost is the cost required as a result of operating the 
equipment, and is the cost of, for example, expendable parts and expenses for the amount of 
energy that the air conditioner consumes. The running cost is determined using statistical 

25 data analysis, case-based corollaries, topological case-based modeling (TCBM: a modeling 
technique in which a framework of case-based corollaries is applied, and which can be 
applied to common cases in which the continuity of an input/output relationship is valid 
based on a topological concept), and the like. In the case of the no-maintenance action, the 
running costs are higher because the air conditioner is forced to operate in poor condition. If 

30 the emergency maintenance or other action is carried out, the running costs are lower than 
with the no-maintenance action because the condition of the air conditioner is somewhat 
improved. If the complete maintenance or other action is carried out, the running costs are 
even lower because the condition of the air conditioner is improved to a substantially normal 
condition. In the case of the new-equipment installation action, the running costs are even 
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lower because a new, energy-efficient air conditioner is installed. However, in this case, new 
installation costs for the new type of air conditioner, disposal costs for the current air 
conditioner, and other costs are separately required. In the risk evaluation section, on the 
other hand, the predicted risk for each case is noted. In the case of the no-maintenance 
5 action, it is predicted that the air conditioner will be entirely unusable in half a year. Such a 
residual life expectancy is determined based on an analysis of past operational data (including 
an analysis of power consumption data), patterns at system failure, cumulative usage time, 
the number of times the system has been switched ON/OFF, the distance to reaching the 
usage limit, and other experience, know-how, and the like. Furthermore, the disposal cost of 

1 0 the current air conditioner, the new-installation cost, and the like are noted in this table for all 
cases. Also noted in the table is the estimated value of the total cost required after half a year, 
1 year, 2 years, 5 years, and 10 years in each case. These numbers are the sum of the 
maintenance costs, running cost, other disposal costs, new-installation costs, and other costs. 
However, there are cases in which the running costs vary over time. Also, a 10% discount is 

1 5 indicated in the table when replacements are actively pxirchased. This is a design to encourage 
early replacement. 

The graph shown in FIG 3 reflects the change over time in the estimated value of the 
total cost shown in the table in FIG 2. In the table of FIG 2, the estimated value of the total 
cost is shown through that year. Which costs were incurred at which point in time are shown 

20 in this graph. The integrated value of the cost variation in each case in the graph matches the 
estimated value of the total cost shown in FIG 2. Therefore, the customer can be informed of 
the most effective action at any time. Consequently, the level of customer satisfaction can be 
improved. Also shown in the graph are the points at which the system will fail, the points at 
which the energy conservation law will be violated, and the points at which green regulations 

25 will be violated. Therefore, a customer who refers to the graph can be aware of amount of 
residual life expectancy of the air conditioner that the customer is using, and at about what 
time the customer's air conditioner will violate the law. As a result, the customer can select a 
suitable action in accordance with conditions without being bound solely by a self-managed 
budget. 

30 In the table shown in FIG 4, the graph shown in FIG. 2 is divided into the actions, and 

the level of recommendation of each of the actions is added to the side columns. The levels 
of recommendation are ranked from A to D, with A being the highest rank. For example, in 
the case of the no-maintenance action, "the action can be recommended from the aspect of 
cost for only half a year, but the action cannot be recommended to be continued for 5 years." 
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With this table, the customer can easily make a judgment as to which action is the most 
appropriate without reading the graph. 

Described in detail below is a cost estimate calculation apparatus for performing a 
cost estimation service for customers who have requested remote monitoring services. 
5 Constitution of a Cost Estimate Calculation Apparatus for an Air Conditioner 

A cost estimate calculation apparatus 40 for an air conditioner primarily comprises a 
main body 41, a display 51, a keyboard 53, and a mouse 52, as shown in FIG 5. The display 
51, keyboard 53, and mouse 52 are connected to a central processing device 42 via a bus line 
49. 

1 0 Constituent Elements of a Cost Estimate Calculation Apparatus for an Air Conditioner 

(1) Main body 

The main body 41 is provided with a network controller 48, a modem 47, a hard disk 
44, a central processing device 42, and a main memory 43. The network controller 48, 
modem 47, and main memory 43 are connected to the central processing device 42 via the 

1 5 bus line 49. The hard disk 44 is connected to the central processing device 42 and main 
memory 43 via an IDE interface and the bus hne 49. The modem 47 is connected to an air 
conditioner 60, which is the target of the service. The network controller 48 is connected to 
an information terminal 80. 

The network controller 48 mediates the provision of information to the information 

20 terminal 80 connected via a network. The modem 47 receives operational data that contains 
the power consumption data (hereinbelow referred to as "actual power consumption data") of 
the air conditioner 60 sent from the air conditioner 60 via a public telephone line 70. The 
program 46 and database 45 are stored in the hard disk 44. Various commands for carrying 
out various processing operations in the central processing device 42 are written in the 

25 program 46. The term "various commands" refers to the following commands: A data storage 
command for storing actual power consumption data of the air conditioner 60, for example, in 
the database 45 in accordance with rules that are determined in.advance; an input page 
display command whereby an input page for inputting data required for creating graphs and 
tables is displayed on the display 51 ; a running cost estimate calculation command for 

30 calculating the value of the running costs of the air conditioner 60 estimated from actual 
power consumption data received from the air conditioner 60 or from measured power 
consumption data that is measured in advance xmder various conditions; a first storage 
conmiand whereby the running cost estimate thus calculated is stored in the database 45; a 
total cost estimate calculation command for calculating the estimated value of the total cost 
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required for the air conditioner 60 for a prescribed amoirnt of time; a second storage 
command whereby the estimated value of the total cost thus calculated is stored in the 
database 45; and a graph or other type of display command for displaying the estimated value 
of the total cost as a graph, table, or the like on the display 51 and the display of the 
5 information terminal 80. 

The main memory 43 reads from the hard disk 44 the data and commands of the 
program that are required in the processing operations, and temporarily stores the data and 
commands. 

The central processing device 42 executes the commands of the program stored in the 

1 0 main memory 43 . 

(2) Display 

The display 51 displays input pages, output results, and other information. 

(3) Keyboard 

The keyboard 53 is used to input text information and perform other tasks. 
15 (4) Mouse 

The mouse 52 is used to select information, move the cursor, and perform other tasks. 
Flow of the Calculation and Output of the Total Cost Estimate 

FIG 6 shows a flowchart that describes the flow of the calculation and output of total 
cost estimate. 

20 In step S 1 1 in FIG 6, the central processing device 42 receives an input page display 

command temporarily stored in the main memory 43, and displays an input page on the 
display 51 . When the input page is displayed, the operator or the like uses the keyboard 53 
and mouse 52 to input data. When the data has been input, the operator or the like presses a 
command button or carries out another action to initiate some event. The processing in step 

25 S12 is then started. In step SI 2, the central processing device 42 receives a running cost 

estimate calculation command temporarily stored in the main memory 43, and calculates the 
running cost estimate of the air conditioner 60 separately for the no-maintenance action, the 
maintenance or other action, and the new-equipment installation action by using the actual 
power consumption data received, from the air conditioner 60 or the measured power 

30 consumption data that is measured in advance under various conditions. These running cost 
estimates are stored in a database 45 by using a first storage command. In step SI 3, the 
central processing device 42 receives a total cost estimate calculation command that is 
temporarily stored in the main memory 43, and the estimated value of the total cost of the air 
conditioner for a prescribed period of time is calculated for the no-maintenance action, the 
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maintenance or other action, and the new installation case. The estimated value is calculated 
based on the running cost estimate of air conditioner for the no-maintenance action, the 
maintenance or other action, and the new installation case, respectively. These estimated 
values of the total cost are stored in the database 45 by using a second storage command. In 
5 step SI 4, the central processing device 42 receives a graph or other type of display command 
that is temporarily stored in the main memory 43, and tables and graphs such as those in 
FIGS. 2, 3, and 4 are displayed on the display 51 and the display of information terminal 80. 
Features of the Cost Estimate Calculation Apparatus for an Air Conditioner 
(1) 

1 0 With the cost estimate calculation apparatus 40 for an air conditioner of the present 

embodiment, graphs, tables, and the like that are printed in a report and can be easily 
understood are output in order to determine whether it is best from the aspect of future costs 
to take no action and perform no maintenance or repair on the current air conditioner 60, 
whether it is best from the aspect of fiiture costs to maintain or repair the current air 

1 5 conditioner 60, or whether it is best from the aspect of future costs to discard the current air 
conditioner 60 and purchase a new, energy-efficient air conditioner. Consequently, if such 
output results can, for example, be printed in a pamphlet or o&erwise published together with 
conventional graphs, tables, and the like, and the pamphlet provided to customers, the 
customers can obtain, from the aspect of total cost required in a fixed amount of time, the 

20 most effective action method for the current air conditioner 60 at any time, the best timing for 
installing a new energy efficient air conditioner, and other information. Therefore, better 
satisfaction can be provided to all the customers of a new-equipment sales business, repair 
service businesses, and inspection and maintenance service businesses, and the brand strength 
of a company can therefore be enhanced. 

25 (2) 

With the cost estimate calculation apparatus 40 for an air conditioner of the present 
embodiment, graphs and tables are output that make it apparent whether temporary 
maintenance or repair is best from the aspect of fiature costs, or whether complete 
maintenance or repair is best from the aspect of ftiture costs, in the case that the current air 
30 conditioner 60 will be maintained or repaired. Consequently, the customer is provided with a 
wider range of choices, and customer satisfaction can be expected to improve. 
(3) 

With the cost estimate calculation apparatus 40 for an air conditioner of the present 
embodiment, the total cost estimate in the case of the no-maintenance action, the total cost 
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estimate in the case of the maintenance or other action, and the total cost estimate in the case 
of the new-equipment installation action are output together in a table and graph. 
Consequently, the customer can easily compare and consider these total cost estimates. 
(4) 

5 With the cost estimate calculation apparatus 40 for an air conditioner of the present 

embodiment, the disposal cost is also reflected in the calculation of the total cost. Therefore, 
the customer can study the total cost estimate with greater accuracy. 
(5) 

With the cost estimate calculation apparatus 40 for an air conditioner of the present 
10 embodiment, the data of the residual life expectancy of the current air conditioner 60 is also 
sometimes printed. Consequently, the customer can be informed at any time of the estimated 
end of the term of the current air conditioner 60. Therefore, the customer can be encouraged 
to maintain/repair the current air conditioner or to install a new, energy-saving air conditioner 
at an appropriate time. When the residual life expectancy is very short, it is also possible to 
1 5 consider recommending taking no action or taking another action. 
(6) 

With the cost estimate calculation apparatus 40 for an air conditioner of the present 
embodiment, a regulatory line of energy conservation laws is output. Consequently, business 
or the like that desire to maintain a clean corporate image can be encouraged to 
20 maintain/repair the current air conditioner or to purchase a new, energy-saving air 
conditioner. 
(7) 

With the cost estimate calculation apparatus 40 for an air conditioner of the present 
embodiment, various types of information are output in graphs and tables. Consequently, 
25 information can be provided to customers in a more easily understood format. 
<Modified Examples> 
(1) 

In the embodiment described above, operational data was collected from the air 
conditioner 60, but in the case that the current air conditioner 60 is cormected to a controller 
30 or the like, operational data may be collected from the controller or the like. 
(2) 

In the embodiment described above, operational data was collected from the current 
air conditioner 60, but in the case that the air conditioner 60 does not have a modem or 
another connection port to a public telephone line, a storage unit may be provided to the air 
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conditioner 60, and operational data may be gathered into the storage unit. In such a 
configuration, a service engineer or the Hke can copy or otherwise obtain the operational data 
at each periodic inspection and carry the data back to the office. If the storage unit is 
configured to be removable or configured so that a storage medium is removable, the storage 
5 unit or storage medium may be carried back to ttie office. At this time, a new storage unit or 
storage medium may be mounted or inserted, and the removed storage xmit or storage 
medium may be returned to the customer at a later date. In such a configuration, customers 
who have not requested a remote monitoring service can also be provided with a cost 
estimation service. 
10 (3) 

In the embodiment described above, power consumption data was collected fi-om the 
air conditioner 60, but in lieu thereof, the time dependency of the power consumption of the 
air conditioner can be measured in advance and made into a function. In such a 
configuration, the approximate operating time fi-om the time of installation of the air 
1 5 conditioner 60 can be estimated and suitable power consumption data can be obtained. 

Customers who have not requested a remote monitoring service can thereby be also provided 

with a cost estimation service. 

(4) 

With the cost estimate calculation apparatus 40 for an air conditioner of the 
20 embodiment described above, the estimated value of the total cost of the air conditioner for a 
prescribed period of time is displayed in a graph on the display 51 separately for the no- 
maintenance action, the maintenance or other action, and the new-equipment installation 
action, but when a printer is connected, the graph may be directly printed to the printer 
without being displayed on a display. 
25 (5) 

With the cost estimate calculation apparatus 40 for an air conditioner of the 
embodiment described above, the estimated value of the total cost of the air conditioner for a 
prescribed period of time is displayed in a graph on the display 51 separately for the no- 
maintenance action, the maintenance or other action, and the new-equipment installation 
30 action, but in lieu thereof, the graph may be output to a file. Also, the file may be attached to 
electronic mail and automatically transmitted to the information terminal 80. 
(6) 

With the cost estimate calculation apparatus 40 for an Eiir conditioner of the 
embodiment described above, a carbon dioxide emission forecast is not calculated, but a 
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carbon dioxide emission forecast may also be expressed in a table such as FIG 2 or in a graph 
or the like such as FIG 3. This is due to the fact that the carbon dioxide emission forecast 
increases when the operating conditions of the current air conditioner become more stringent 
and power consumption increases. Conventionally, it was possible to present a customer only 
with a proposal such as the one shown FIG 7, but if points or other aspects of the regulatory 
line are simultaneously displayed, customers can easily determine the time at which 
performance is likely to violate the regulation, and customers can request suitable action from 
a professional or the like. 
(7) 

With the cost estimate calculation apparatus 40 for an air conditioner of the 
embodiment described above, various types of data were required to be input prior to 
calculating the total cost estimate, but in the case that various types of data can be registered 
in advance in a database or the like, the advance input can be dispensed with. The input work 
load can thereby be reduced or eliminated. 
INDUSTRIAL APPLICABILITY 

The equipment cost estimate calculation program and equipment cost estimate 
calculation apparatus of the present invention can create graphs or the like so that potential 
customers, in addition to customers who will purchase new equipment and customers that are 
considering replacement of standard equipment with energy-saving equipment, can be 
effectively encouraged to purchase new equipment. Using the program and apparatus also 
makes it possible to carry out a consulting business for customers and others in the same line 
of business who are considering a similar business model. 
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